Aberrant methylation of the specific CpG island portion regulates cyclooxygenase-2 gene expression in human gastric carcinomas.
Although it has been well established that overexpression of cyclooxygenase-2 (Cox-2) favors tumorigenesis and metastasis, the molecular mechanism that regulates Cox-2 expression has not been well defined in gastric carcinoma. Aberrant methylation of the CpG island is known to be one of the powerful mechanisms for the suppression of gene expression, and usually, CpG islands are very rich in promoter region and exon-1 region. But, it is controversial whether Cox-2 gene expression is regulated by methylation of promoter region or exon-1 region. In this study, we examined whether the hyper-methylation mediated transcriptional silencing of Cox-2 also occurred in human gastric carcinoma tissues and which portion of CpG island methylation is important in Cox-2 gene expression. Genomic DNAs from human gastric carcinoma tissues were treated with three methylation-sensitive restriction enzymes and then Southern blot analysis was performed. Out of 30 primary gastric tumor samples, 26 cases (86.6%) showed overexpression of Cox-2. Four cases (13.3%) with relatively decreased Cox-2 gene expression were associated with the presence of aberrant methylation of Cox-2 CpG island. We also found that methylation of promoter region and not exon-1 region is related with the transcriptional silencing of Cox-2 in gastric carcinoma cancer by detailed methylation mapping using bisulfite sequencing analysis. Our results suggest that the DNA methylation-mediated transcriptional silencing of Cox-2 is a predominant mechanism for the down-regulation of Cox-2 expression in human gastric carcinoma. Furthermore, the results suggest that methylation of not exon-1 region but promoter region is important to regulation of Cox-2 gene expression.